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Description 



Th. p,.,en, ,n,.n«on ,. b ,.s to a pofypropytene '^^^Z h Z^T^^^ 
good., incfudmg food,. In '^^W^J^^&™^ 8 J e u „ aerg0 so<all9 d 

the conventional catalyst systems used in industry exnixm a " * Th obtained in the lorm of powder, 

Tosuu. th. P=wd.r U nd.,i,ab,y n aS . Kg. s U rtae. a,*, and a ^ J ™* ^ „ as . Wgn 
pofy^S^ 

ird^\^rr 9 r^^ 

have a larger average particle diameter, narrower part,cles^e d^ and h 

The development of such catalysts permjs the , poly me '^PJ'J^^^ proces s caused by gen- 
apparent density; the particles be.ng easily handled and f ™ f ™ ™ "™ undesirably causes visually observable 

good transparency through improving the unrformity of d«pe«ion ° a™™ J in 9 diameter and 0.1% by weight of/ 
pylene polymer particles containing 0.02% by weight of sTas dispersing auxLies. anc/ 

particles 1,200 u or more in diameter. •^^^^S^^^TpS^ which comprises mixing si.icorl 
a small amount of silicon dioxide in a ^.f.^^f £ ^and containing fine particles having I 

dioxide and a polyolefin having an average particle ^^^^Ultf, a Henschel mixer at 50'C or aboveV 
particle diameter of 100 u.m or less in a content of 0 1 /<> by we gn t o . «« B ' h performanc e (stereoregA 

and incorporating an organic acid amide into diameter of the resulting^ 

ularity and activity) of the olefin P 0 *™" 2 * 10 "^ propylene polymer particles 

polymer having a large average particle diameter produced J^^^SSe aforesaid object can be 

* After extensive study in view of such situations, the P^^SKirSS S a cSsslinked polymer fine 
attained by compounding a polypropylene havmg a large average particle diameter with a cros 

powder, and thus accomplishing the present invention. 
According to the present invention, there are provided 

a polypropylene resin composition which comprises: 

', 9 B?ao n 5 d 25 pa* by ».ight of a ao.s,ink.d polynw port* having an ay.raga paniel. diamef.r of f,om 0.7 

to 10 jam; 
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a polypropylene resin film which comprises: 

(A) 100 parts by weight of at least one propylene polymer having a melt flow .rate fal.ing within the range of 
from 0.5 to 50 g/10 min. when determined at 230»C under a load of 2.16 kg. and 
<B) 0.05-25 parts by weight of a crosslinked polymer; and 

a process for producing a polypropylene resin film comprising: 

Snide ! diameter or from 0.7 to 1 0 um to obtain a polypropy.ene resin composition, and 
(2) forming the composition into a polypropylene resin film. 

The propyiene polynter particles used inthe ^^ZTJ^X^^^ 
^^olefins other than propylene which are copolymer with propylene include ethylene, butene-t . pentene- 

ih Th:m:;,rr;^!TC^^ 

to 50 9"0 min. , preferably 1 to 30 g/10 min.. more P'ete-ablyS !to 20 9™ conventional 
Propylene polymer paniclee ^^Z^^^PSL "^' o, m. p-c/yiene polyme, 

-'The ave, 9 e panic,. d—,P = ^ 

used in the present invention, range from 500-3.000 u.m ^„ tain «y hu weiaht or less of fine particles of 300 

The propylene polymer particles used the polymer 

urn or less. When the propylene polymer particles contain more man a * Dy we.y 

is difficult to handle in processing and cause dust explosions resist ance to the present invention causes 

formed in the film. ., oaninn of a wi e r, D to remove the accumulated de- 

Accordingly, it is necessary to increase the frequency of the clean ng of a die hp to rem 

teriorated materials. As a result, the °P°-f9 at the processing 

pou r:e 9 c" s r^ — - *° t* obtained as a copo,ymer of a radical 

copolymerizable vinyl compound having a vinyl group defined by the formula: 



45 N C = C < 



I 

I' 



SO 



55 



andaradicalcopolyme^^^ 

For example, the radical copolymerizable vinyl compound. ^"^^ ^acrylic acid, maleic acid. 
and the alkyl derivatives thereof; unsaturated carboxylic ac.ds such as ^ , ^^^™^ ft , vlntfl sulfonjc.*cid; . 
itaconic acid, and the glycidyl esters thereof; male.c anhydride and the alkyl derives th ^ ? l^Z^^^^gl 
and vinyl glycidyl ethers. ...... ^iA^Mia^\\&ac\d^^^- 



□m 1 .45 to 1 .55, more preferable 1 .47 to 1 .51 , from the viewpoint ot trai^F 
- . As the crosslinked polymer having such a refractrve mdex. a^W 

; S ^,,however. it is not particularly restricted because any crosshnked Polymer^||| 
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in the present invention A preferred crosslinked acrylic type resin is a spherical crosslinked acrylic type resin : ' 

Tr^lc^ ™in includes, for example, homopolymer or copolymer of acrylic acd or ester derives of 
acryL add such a P me^ y .acry.ate. ethy.acrylate, and butylacry.ate, and methacrylic acid or ester derives of math- 
acrylic acid such as methylmethacrylate. ethylmethacrylate. and butylrnethacrylate. . 
s The crosslinked polymer fine powder used in the present invention has an average particle diameter of 0 7-1 0 um - , 

preferab yTo 5 um more preferably 1 .5-4 um, most preferably from 1 .5 urn inclusive to 3 urn exc.us.ve. When the ■ 
average particle diameter of the crosslinked polymer fine powder is less than 0.7 um.the resulting f,lm ,s unsatisfactory - ^ 
in blocking resistance, whereas when it exceeds 1 0 um, the film is poor in appearance. ,|| 
The average particle diameter of the cross-linked polymer powder is based on the weigh ^ u ^£**» *™ 1 
,o distribution measured by Coulter counter method and is expressed in terms of med.an dimeter. The shape of the „ 
powder is observed with a scanning electron microscope. . . hu tho fol 

The crosslinked polymer powder used in the present invention, as mentioned above, can be obtained by the fol- 
lowing conventional methods, for example: 

is m a method of crosslinking (a) a pulverized powder of a polymer obtained by a bulk polymerization (b) a polymer 

oowdeTobtald by polymerizing in an organic so.vent having a solubility to the monomer to be polymerized and 
nThaving a solubiHty to the polymer, or (c) a polymer powder obtained by a slurry polymenzation or an emu. Sl on 
polymerization, by irradiation of radiation, electron beams, and ultraviolet rays, 

(ifa method of curing the polymer powder as mentioned above to obtain a crosslinked polymer powder and then 
20 pulverizing the crosslinked polymer powder, 

rrlorne£ such as dlinylbenLne. and trivinyibenzene, or b, . condensation polymerization or «*)«» poVm- 

^TZZ:^TXr^r by p^menzatio, siurry poiym.,,. r . or amnion po,m. 
erization of the crosslinkable vinyl monomers or polyfunctional monomer as mentioned above. 

The methods for producing the crosslinked polymer powder used in the present invention are not particularly 
restricted to the methods as mentioned above. . . 

ThfpoVprop^ene resin composition of the present invention may be incorporated, if necessary and des.red. with 

rnnvpntional antioxidants neutralizing agents, lubricants, and antistatic agents. 

particles and 1 to 25 parts by weight of the crosslinked polymer powder wh.ch are mixed to obtain a master batch 

35 "T^rSM — batch com '° s « ion with a p-pv'- p°r; parti t s oft n he 

the conteTof he crosslinked polymer powder is reduced to 0.05 to 0.5 parts by weight per 1 00 parts by weigh of ^ he 
oroovlene polymer particles gives a polypropylene film having a good balance between transparency and blocking 
Since Sout deterTorating the good appearance inherent to polypropylene film. The propylene polymer parte ee 
usedCdiZg I e master batch composition may be the same as, or different from.the propylene polymer particles 

40 contained in the master batch composition. . lie , ia iiu <vin um or less 

Though the thickness of the film of the present invention is not particularly restricted, .t is usually 300 um or less, 

preferably 10-300 um, more preferably 10-100 urn. 

The present invention is described in detail below with references to the Examples. 
The properties mentioned in the specification were measured in the following manner. 
4S Melt flow rate (MFR) was determined according to JIS K7210. condition 14 (at 230°C under a load of 2.16 kg). 

^ Lerlge particle diameter of the crosslinked polymer powder was based on the weight-cumula ,ve particle 
size distribution of the powder, measured with a Coulter counter/multi-sizer and was expressed ,n terms of median 

^^Averaqe particle diameter of propylene polymer was based on the weight^umulative particle 
so the polymer measured with an apparatus for measuring particle size distribute by las er diffraction ^h°d (HELOS- 
E/LA. a trade name) mfd. by JEOL under the following conditions and was expressed in terms of median d,ameter. 
Focal length: 1.000 mm, measuring time; 2 sec. , mtnrt t** 

Appearance: The number of fish eyes (FE) having a diameter of 200 um or mo ^ we ^ v,su H a ! l ^°" n ^' r *! 
appearance was judged good when the number of FE was about 10 or less per 1 ,000 err* and judged poor when it 
ss was about 15 or more per 1 ,000 cm 2 . 

Haze was determined according to JIS K 7105. 

Gloss' 45-Degree specular gloss was determined according to JIS K7105. tArlanna r\ 
Blocking resistance Two film sheets of 225 mm by 50 mm were placed one upon the other and an overlapped 



25 



30 
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sho Ltd.) by receiving scattering-transmitted light in the range of 1 .2-3.6 . 



Example 1 



P » Py ,ene P o„ te «^^^^ 

abbreviated as PP-1 . Sumitomo Noblen® Hw 1 00G me t tow raw g gumlllzer® BHT. (a phenolic 

particles. 100 Parts by weight of the P^^J^'^* ^cium stearate, 0.05 part by weight of 
antioxidant, mfd. by Sumitomo Che ,m«d Co. . ^^ e °J y an^O.I part by weight of a crosslinked polymer powder 
Irganox® 1010 (a phenolic antioxidant mfd. by Ciba-eeigy no.) ana w y » b NIPPON SHOKUBAI 

(Ipostar MA1002. crosslinked po.y(methyl melt-extruded at 220'C 

CO., LTD., refractive index: 1.49).were mixed ^ ^ 

to obtain peilets. The pellets were film 30 um in thickness. The film had a very 

of 205'C and then oHhe film was very good, that is, since 

Comparative Example 1 

The sa m e P ,=c.dure a s in Exan*, , wa S ^-££^^ZZ^^ZS£ 

vla.edasPP-2. S r ,,omoN^HW'00Vam^ 35Q m)(J oy Fuji s|lysia 

30 Example 2 

910 um (the terpolymer is abbreviated as RC-1 s "mi^ nod' Sumilizer® BHT, 0.1 part by 

butene-1 content: 5.1% by weight, melt flow rata. A* W 0_ mj.). 0 .2 part by w g ^ ^ 

3S weight of calcium stearate, 0.05 part ^.r? 1 ^^^^^ ^^rS^S^i^wctrJctecJ «t S220-C to obtain 

crosslinked polymer powder were mixed in a Hens chel mixer The m xi 250<>c ^ then cooled 

^atr/r^^^ 

shown in Table 2. 
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Comparative Example 2 

The ea™ procedure . in Exampia 2 waa -~-£-£J- ZZZSgSESSfSo™ SSE 

„ei 9 h, o. P-opvi.ne-e.h,lene ? u..ne^o^„ w9|gh , comenl: 

poller la abbrevMed as RC2. Sumitonv. Noblen® ™» ^ |aced „ 0 2 by wel9h , ol Sylysia 360. 



Example 3 



i so 



•x. u n no standard sieve with sieve openings of 1.0 mm to obtain propylene 

RC-1 particles was class-fee by ^■^^^^ STSSS^JS^T^or* Cabbr^tatod » PIC-3 pa-Uolo.: atwraao 
polymer particles having powder part.de dimeter on ou £ v ^ ^ RQ 2 partides were 

diameter: 1 ,440 Mm,. Then, ^^P^^^^SLov.. The properties of the film thus obtained are 
replaced by 100 parts by weight of the RC-3 pamcies odihimbu 



| - 55 shown in Table 2 



10 



'\ ; ' ■ # EP 0 659 823 B1 

Comparative Example S^-^C^kYv*-- " # -"% 

" The sane piocedK aSt^P-e 2 was repeated ^^^^^^^^^T^. 
weight of Eposter MA101 3 (crosslinked poly(methyl methacrylate) res.n spherical fine partic 
The properties of the film thus obtained are shown in Table 2. 

Comparative Example 4 

weight of Propylene.ethylene-butene-1 terpolymer p^ 9 P content; 

polymer is abbreviated as RC-4. Sumrtomo ^^^J^^ obtained are" shown in Table 2. The film 
4 6% by weight, melt flow rate: 6.5 g/10 mm.)- The properties or me 
was poor in appearance, having a large number of fish eyes. 
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Example 4 

AmixtureoflOO parts by weight of 
of irganox® 1010 and 20 parts by ^ we.gh MAl^u^«J«o ^ ^ 

in a Henschel m.xer and then at 200 C toobtan ma P ^ batch ^ ^ 

pellets are hereinafter abbreviated as MB-1). Then, a mixture or i o p* y « Example 1 0 2% by weight 

antiblocking agent and 98.5% by weight of the same propylene Po^r pamcles as u ed £B«JP^ y g 

of Sumilizer® BHT .0.1% by Sn composition. Thereafter, the 

Henschei mixer and melt-ext ^ed at 220 C to obta, peHets ^^^^^^^ peIlets in Example 2 was 
<5ame film extrus on procedure as in Example £ was repecueu eA^ K i » T „ U|A 0 

repTacXTe Pelie'ts obtained above. The properties of the film thus obta.ned are shown ,„ Table 3. 

Table 3 





Appearance 


Haze 


Gloss 


Blocking (g/1 00 cm 2 ) I 


| Example 4 


Good 


1.4 


148 


33 I 
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~ nnhmmovlene resin composition can be provided which gives a film having a 

polypropylene films. 
Claims 

1 A polypropylene resin composition which comprises: 

Tb) 0.^26 parts by weight ol a cross***, pclv™ P°»«« an avsrage particle dlametar o, (,om 0.7 

to 10 um 

2. The composition of ciaim 1 . wherein the crosslinked polymer is a cross.inked acrylic resin. 

3 . The composition of Cairn 2. wherein the crossiinKed acry.ic resin is a crosslink po.y(methy. methacry.ate). 

2 o 4. The composition of Cairn 1 . wherein the average particle diameter of the propylene polymer particles ranges from 
500 to 3,000 [im. 

S. The composition o, claim 1, wherein the amount of the crosslinked polymer powder ranges from i to 25 parts by 

weight. 

25 . . nfth/mor io selected from the group consisting of a propylene 

6 - 
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15 



atoms. 
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The composition of Cairn 1, wherein the.cross-.inked polymer has a refractive index of from 1.45 to 1 .55. 
8. Use of the composition according to any one of Claims 1 to 7 for manufacturing a film, 
g A process for producing a polypropylene resin film comprising; 

«SST-^aTtT"£Sl-, aUropov.en. res* compost an, 
(2) forming the composition into a polypropylene resin film. 

10. The process of claim 9, wherein step (1) includes the steps of: 

(i) mixing (A) 100 parts by weight of propylene polymer particles and (B) 1.0-25 parts by weight of the 

and the propylene polymer particles used in step (ii) may be the same or different. 

11. The process of claim 9, wherein the cross-linked polymer is a cross.inked acrylic resin. 

12. The process of claim 9. wherein the cross-linked acry,ic resin is a cross.inked P o.y(methy. methacry.ate). 

13. The process of Cairn 9. wherein the cross-.inked poiymer has a refractive index of from 1.45 to 1.55. 

14. The process of claim 9. wherein the film has a thickness of 300 urn or less. 
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15. The process of claim 9. wherein the average particle diameter of the propylene polymer particles ranges from 500 

to 3,000 prn. 

16. The process of claim 10, wherein the average particle diameter of the propylene polymer particles ranges from 
500 to 3,000 |im. 

Patentanspruche 

1. Polypropylenharzmasse, die umfaBt: 

(A) 100 Gew-Teile Propylenpolymerteilchen mit einem durchschnittlichen Teilchendurchm ^ h e :;°" 3 f G 0 e 7 
Oder weniger, die Feinteilchen mit einem Durchmesser von 300 urn Oder weniger ,n e.nem Gehalt von 5 Gew.- 

5,^^^-^ Po.ymerpu.vers mit e.nem durchschnittlichen Tei.chendurchmesser 
von 0.7 bis 10 urn 

2. Masse nach Anspruch 1 , in der das vernetzte Polymer ein vernetztes Acrylharz ist. 

3. Masse nach Anspruch 2. in der das vernetzte Acrylharz ein vernetztes Poly(methy.methacry.at) ist. 

4. Masse nach Anspruch 1 . in der der durchschnitt.iche Tei.chendurchmesser der Propylenpo.ymertei.chen 500 bis 

3000 jam betragt. 

5. Masse nach Anspruch 1 . in der die Menge des vernetzten Po.ymerpu.vers i bis 25 Gew.-Tei.e betragt. 

e u . Anenrllf . h , der das Propvlenpolymer aus einem Propylenhomopolymer und einem Copolymer 

7. Masse nach Anspruch 1 . in der das vernetzte Polymer einen Brechungsindex von 1 .45 bis 1 .55 aufweist. 

8. Verwendung der Masse nach einem der Anspruche 1 bis 7 zur Herstellung einer Folie. 

9. Verfahren zur Herstellung einer Polypropylenharzfolie. umfassend: 

m Mischen von (A) 100 Gew.-Teilen Teilchen mindestens eines Propylenpolymers. die einen durchschnittli. 

herTethendurchmesser von 3000 „m Oder weniger aufweisen. und Peahen m« •^^•^ 
von 300 urn oder weniger in einem Gehalt von 5 Gew.-% oder wen.ger enthalten. und (B) 0.05 0.5 Gew 
TeSe^einTs vemetztenPo.ymerpu.vers mit einem durchschnittlichen Teilchendurchmessers von 0.7 b,s 10 
u.m zu Erhalt einer Polypropylenharzmasse, und 
(2) Formen der Masse zu einer Polypropylenharzfolie. 

10. Verfahren nach Anspruch 9. wobei Stufe (1 ) die Stuf en: 

(i) Mischen von (A) 100 Gew.-Teilen der Propylenpolymerteilchen und (B) 1 .0 - 25 Gew,Tei.en des vernetzten 

^Ve^^^ 

die (A) 100 Gew-Teile Teilchen mit mindestens einem Propylenpolymer und B) 0.05 - 05 G™'™ > 
vernetzten Polymerpulvers umfaBt. wobei die in Stufe (i) verwendeten Propy ^enpolymm le.lchen und d,e ,n 
Stufe (ii) verwendeten Propylenpolymerteilchen gleich oder versch.eden se.n konnen, e,nschl.e3t. 

11. Verfahren nach Anspruch 9, wobei das vernetzte Polymer ein vernetztes Acrylharz ist. 

12. Verfahren nach Anspruch 9. wobei das vernetzte Acrylharz ein vernetztes Poly(methylmethacrylat) ist. 

13. Verfahren nach Anspruch 9, wobei das vernetzte Polymer einen Brechungsindex von 1 .45 bis 1 .55 aufweist. 

14. Verfahren nach Anspruch 9, wobei die Folie eine Dicke von 300 urn oder weniger aufweist. 
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15. Verfahren nach Anspruch 9, wobei der durchschnrttliche Teilchendurchmesser der Propylenpolymerteilchen 500 

bis 3000 (im betragt. 

16. Vertahren nach Anspruch 10. wobei der durchschnrttliche Teilchendurchmesser der Propylenpolymerteilchen 500 
bis 3000 u.m betragt. 

Revendications 

1 . Composition de resine de polypropylene, qui comprend : 

(A) 100 parties en poids de particu.es de polymere de propylene ayant un diametre moyen de particule de ,3 
000 Vm ou moins et contenant des particules fines ayant un diametre de 300 urn ou mo.ns en une teneur de 

(BTo e S5 P ?2 S 5 0 p U a^ n :n e poids d'une poudre de poiym.re reticu.e ayant un diametre moyen de particule de 

0,7 & 10 ^im. 

2. Composition selon la revendication 1 . dans laquelle le polymere reticule est une resine acrylique reticulee. 

3. Composition selon la revendication 2, dans laquelle la resine acrylique reticulee est un poly(methacry.ate de me- 
thyle) reticule. 

4. Composition selon la revendication 1 . dans laquelle le diametre moyen de particu.e des particules de polymere 
de propylene va de 500 a 3 000 |im. 

5. Composition selon la revendication 1 , dans laquelle la proportion de la poudre de polymere reticu.e va de 1 a 25 

parties en poids. 

6. Composition se.on la revendication 1 . dans .aque.le le polymere de propylene '^^J^Z^^ 
par un homopolymere de propylene et un copolymer de propylene avec au moms une a-olef,ne, autre que 
propylene, ayant jusqu'a 10 atomes de carbone. 

7. Composition selon la revendication 1 . dans laquelle le polymere reticu.e a un indice de refraction de 1 ,45 a 1 .55. 

8. Utilisation de la composition selon rune quelconque des revendications 1 a 7 pour fabriquer un film. 

9. Precede de preparation d'un film de resine de polypropylene, comprenant les etapes consistant a : 

Ml melanoer (M 100 parties en poids de particules d'au moins un polymere de propylene qui ont un diametre 
{ ^S^^k^So Jioa moins et contiennent des particules fines ayant un diametre de 300 ^m 
TZnenZTxlneJte 5 % en poids ou moins et (B) 0,05 a 0.5 partie en poids rfune poudre de polymere 
2™^Z diametre moyen de particule de 0.7 a 10 urn. pour obtenir une compos,t,on de res.ne de 
polypropylene, et 

(2) faconner la composition en un film de resine de polypropylene. 

1 0. Precede selon la revendication 9. dans lequel I'etape (1 ) inclut les etapes consistant a : 

(i) melanger (A) 100 parties en poids de particules de polymere de propylene et (B) 1 .0 a 25 parties en poids 
h« la noudre de c-olvmere reticule pour obtenir une composition de melange maitre, et 

I'etape (ii) pouvant etre identiques ou differentes. 

11. Precede selon la revendication 9, dans lequel le polymere reticuli est une resine acrylique reticulee. 

12. Precede selon la revendication 9, dans lequel la resine acrylique reticulee est un po.y(methacry.ate de methy.e) 
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reticule. 

1 3. Precede selon la revendication 9, dans lequel le polymere reticule a un indice de refraction de 1 ,45 a 1 .55. 
s 1 4. Precede selon la revendication 9, dans lequel le film a une epaisseur de 300 urn ou moins. 

15. Precede selon la revendication 9. dans lequel le diametre moyen de particule des particules du polymere de 
propylene va de 500 k 3 000 jam. 
io 16. Precede selon la revendication 10, dans lequel le diametre moyen de particule des particules du .polymere de 
propylene va de 500 & 3 000 um 
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